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Surgical intervention for type IV thoracoabdom-
inal aneurysm (TAA) has traditionally involved a
retroperitoneal exposure and in-line grafting by
means of the inclusion patch technique for visceral
revascularization. The left renal artery frequently
requires either a separate bypass grafting procedure
or reimplantation with a Carrel patch. Alternatively, a
medial visceral rotation technique can be used when
the proximal neck of the aneurysm is in the most dis-
tal descending thoracic or supraceliac aorta. Results
of these approaches have been satisfactory; however,
morbidity can reach 10% to 20%,1 with the most
common complications resulting in renal failure, pro-
cedural bleeding, and/or spinal cord ischemia.
We present a case of a type IV TAA that was
complicated by the presence of large superior
mesenteric artery (SMA), celiac artery, and bilateral
renal artery aneurysms. In addition, the patient had
twice survived rupture of an infrarenal abdominal
aortic aneurysm (AAA), with earlier repairs by
means of both the transperitoneal and retroperi-
toneal approach. At the time of the second AAA
repair, the diagnosis of a suprarenal aneurysm was
entertained and was confirmed postoperatively by
means of a computed tomography (CT) scan. 
The combined presence of a type IV TAA and
large aneurysms at the origin of each of the visceral
vessels in a reoperative field would make standard
surgical repair formidable. The presence of the vis-
ceral aneurysms precluded the inclusion technique,
and thus, a combined bypass grafting and replace-
ment technique would most likely be required. The
availability of endovascular grafting at our institution
allowed us to use a combined endovascular and sur-
gical approach (CESA) for the management of this
complex lesion. To our knowledge, this is the first
reported case of TAA repair using a CESA.
CASE REPORT
Mr P.L., a 62-year-old man, was referred for evalua-
tion of a type IV TAA after surviving two previous rup-
tures of his infrarenal aorta. In February 1997, he had
undergone urgent repair of a ruptured infrarenal AAA
with a Dacron tube prosthesis through a midline transperi-
toneal approach. In October 1997, he had progressively
increasing back and abdominal pain and was found to have
a contained rupture below the site of his earlier repair. The
findings of a CT scan at this time were consistent with a
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ruptured aortic aneurysm distal to the previous repair and
proximal to the aortic bifurcation. Based on the operative
note, the impression of the operating surgeon was that this
process was most likely related to residual aneurysm and
not an anastomotic process. Emergency repair was under-
taken, with a bifurcated prosthesis placed distal to the tube
prosthesis by means of a retroperitoneal approach. Both a
proximal aortic aneurysm in the visceral aortic area and a
left renal artery aneurysm were found, but not repaired
because the operation was performed in emergency condi-
tions. After recovery from this second operation, the
patient was referred to UCLA for evaluation of his TAA
and the renal and visceral aneurysms. His medical history
was significant for hypertension and past history of smok-
ing. There was no conclusive family history of aneurysmal
disease. On examination, a right popliteal aneurysm was
found. Aneurysmosis with two sequential left superficial
femoral artery (SFA) aneurysms and a right popliteal
artery aneurysm was revealed by means of duplex imaging.
Aneurysmal dilatation of the aorta at the diaphragm mea-
suring 5 cm at its maximum diameter, a celiac artery
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Fig 1. Preoperative computed tomography scan revealing
an aneurysmal visceral aorta and superior mesenteric
artery. The superior mesenteric artery aneurysm extended
distally 5 cm from its origin.
Fig 2. Preoperative antero-posterior angiogram revealing
the thoracoabdominal aneurysm, starting in the distal tho-
racic aorta and involving the visceral aorta.
Fig 3. Preoperative lateral angiogram showing a celiac
artery aneurysm measuring 2 cm and superior mesenteric
artery aneurysm measuring 2.2 cm.
aneurysm measuring 2.0 cm, a SMA aneurysm measuring
2.2 cm that extended from its origin for 5 cm, and bilat-
eral renal artery aneurysms were shown by means of CT
evaluation (Figs 1 through 3). 
Procedure. After approval by the Institutional
Review Board at UCLA (the Medical Human Subjects
Protection Committee) and informed consent, the patient
was brought to the operating room on May 15, 1998. A
midline laparotomy with extensive adhesiolysis was per-
formed. The right limb of the previous bifurcated aortic
graft was exposed and served as the donor vessel of inflow
for the retrograde visceral bypass grafts and the access con-
duit for endovascular repair. Bilateral renal artery bypass
grafting was accomplished by using a bifurcated 14- by 7-
mm Hemashield (Meadox, Oakland, NJ) graft. An addi-
tional Hemashield 8-mm tube prosthesis was attached in
an end-to-side fashion to the hood of the bifurcated graft.
The latter was brought along the leaves of the base of the
mesentery for anastomosis, with the SMA at the level of the
middle colic artery (side-to-side) and to the celiac axis
(end-to-side) sequentially. The placement of the graft from
the SMA to the celiac required a retropancreatic tunnel. All
the anastomoses were performed in normal arterial seg-
ments distal to any aneurysmal segments. The vessels were
ligated proximal to each anastomosis. Performance of a vis-
ceral or renal anastomosis did not require interruption of
aortic flow, thus decreasing the end-organ visceral ischemia
time to a brief period (ie, 5 to 10 minutes) of clamping on
the individual vessels. During dissection and mobilization
of the left renal artery, a capsular tear of the spleen, which
was not reparable and required a splenectomy, occurred.
The Corvita Endoluminal Graft (CEG) Tubular Aortic
Endoprosthesis (Schneider, Minneapolis, Minn) required
an insertion conduit that was constructed on the right iliac
limb of the existing bifurcated prosthesis and on the right
axillary artery through a separate incision. The insertion
conduit was constructed by using an 8-mm polytetrafluo-
roethylene graft with a hemostatic valve. The Corvita
endovascular graft is a patented synthetic self-expanding
braided metallic mesh tube lined with layers of Corethane
(polycarbonate elastomer) micro fibers; it is FDA approved
for investigational study. Details of the method for deploy-
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Fig 4. The Corvita endovascular graft deployed in the
thoracic aorta. Another Corvita graft was deployed in the
abdominal aorta, with overlapping of the two grafts in the
midportion. This completely excluded the thoracoabdom-
inal aneurysm, with no evidence of perigraft leak.
Fig 5. Retrograde visceral bypass grafts. A bifurcated
Dacron graft was used for bilateral renal artery bypass
grafting, with the right iliac limb (of a previous aortic
graft) serving as the donor vessel. Another Dacron tube
graft was sewn on to the hood of the bifurcated graft. This
was brought along the leaves of the base of the mesentery
for anastomosis with the superior mesenteric artery at the
level of the middle colic artery (side-to-side) and to the
celiac axis (end-to-side) sequentially.
ment of a Corvita graft are described elsewhere.1 Because
of the length of the entire aneurysm and the uni end-flare
design of the Corvita graft, two endovascular prostheses
were required. Essentially, each Corvita graft was placed
into a long 7F sheath and deployed with a Terumo wire.
The abdominal portion of the TAA was repaired by place-
ment of the Corvita graft with an axillary approach. This
was difficult because of the curvature of the thoracic aorta.
The thoracic portion was repaired with placement of the
Corvita graft by means of an iliac approach, with overlap-
ping of the grafts in the midportion (Fig 4). Complete
exclusion of the TAA, with excellent perfusion of the vis-
ceral and renal vessels and without evidence of endovascu-
lar or anastomotic leak, was revealed by means of the com-
pletion arteriogram (Fig 5).
The patient did well postoperatively. A mild ileus that
required nasogastric tube placement developed postoper-
atively. His creatinine level peaked at 1.6 mg/dL, but
returned to 1.0 within 4 days. No evidence of spinal cord
injury or mesenteric ischemia was revealed by means of the
physical examination during the early postoperative peri-
od. On postoperative day 10, the patient was clinically sta-
ble and able to be discharged from the hospital. Two
months after this initial procedure, he underwent repair of
his right popliteal aneurysm without incident. No evi-
dence of leak was revealed by means of postoperative CT
(Fig 6) and Duplex scanning at 6 months. All bypass grafts
remained patent, as documented by means of a 6-month
spiral CT reconstruction (Fig 7). 
DISCUSSION
Treatment of TAA remains a formidable surgical
undertaking. Svensson’s review of Crawford’s mas-
sive experience with 1679 TAA repairs revealed spinal
cord ischemia (16%) and renal failure (18%) to be the
principal unsolved problems that complicate TAA
repair.2 Renal failure that necessitates dialysis is espe-
cially lethal, with a 60% or higher mortality rate.3
This particular case presented significant challenge in
its management, given the unusual combination of
TAA, multiple visceral aneurysms, and reoperative
fields. Both the transabdominal and retroperitoneal
approach to the aorta had been used within the pre-
vious year for repair of ruptured AAAs. In addition,
the significant aneurysmal dilatation of all four vis-
ceral branches emanating from the TAA would have
required individual bypass grafts after in-line aortic
replacement. Significant ischemic times would have
been inevitable with such an approach. 
The treatment of this complex vascular case
using CESA has several advantages. First, it was per-
formed through a transabdominal approach that
avoided a re-do retroperitoneal exposure, something
that is most difficult within the first year after the
original exposure. In addition, because aortic clamp-
ing was avoided, ischemia time to each of the viscer-
al arteries was limited to the time of construction of
the distal anastomosis, which in this case was not
more than 15 minutes to each viscera. Ischemia to
all four visceral branches at the same time was com-
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Fig 6. Postoperative computed tomography scan at 3
months, revealing a well-seated endovascular graft without
any perigraft leak, diminishing aneurysm sac size, and
good perfusion of the viscera.
Fig 7. Spiral computed tomography scan 6 months after a
combined endovascular and surgical approach of a type IV
thoracoabdominal aneurysm was performed. All visceral
bypass grafts are patent, with complete exclusion of the
aneurysm.
pletely avoided. Organ ischemia during TAA repair
can lead to renal failure and coagulopathy (liver
ischemia). Both of these complications are associat-
ed with increased mortality.3,4
This combined approach presents potential disad-
vantages. The routing of the Dacron grafts in the
intraperitoneal location must be minimized. This was
avoided in both renal reconstructions by passing
these grafts in the retroperitoneal position. For the
SMA and celiac reconstructions, a single graft was
passed through the leaves of the small bowel mesen-
tery and in a retropancreatic location, thus avoiding
direct contact with the intraperitoneal contents. The
safety and durability of retrograde mesenteric bypass
grafting versus antegrade bypass grafting remains a
controversial topic. The advantages of the latter are a
usually nondiseased, soft supraceliac aorta for proxi-
mal anastomosis and a shorter, more direct bypass
grafting route. However, the retrograde approach is
technically easier to perform, avoids supraceliac aor-
tic clamping and thus lessens any intraoperative
hemodynamic insult, and is not prone to stretching
after the patient has recovered and is upright. In a
review of 24 cases of chronic mesenteric ischemia,
Moawad et al did not observe significant differences
in long-term results among 17 patients who under-
went antegrade bypass grafting procedures and seven
patients who were revascularized with a retrograde
conduit. The authors expressed their preference for
the antegrade approach.6 In contrast, Johnston et al
noted a higher failure rate with the retrograde tech-
nique, reporting three thromboses in 16 cases, and
none in five patients treated with the antegrade
approach.7 The small number of patients in the latter
group, however, decreases the significance of this
observation. A study by McMillan and colleagues8
objectively documented graft patency postoperative-
ly with Duplex scanning. In the McMillan study of
16 patients, patency rates for antegrade and retro-
grade bypass grafting procedures were similar. A
recent review and critical analysis of the literature
failed to identify a clearly superior technique for
mesenteric revascularization and stated that the
choice of operation must be individualized.9
The choice of endovascular device was made tak-
ing into consideration the size of the proximal neck
(26 mm) and the ability to adjust length with two
grafts. In the future, however, a unitary system of
appropriate length and diameter can significantly
improve the ease of deployment, limiting access to a
single port and thus avoiding the axillary dissection.
Endovascular repair of aortic aneurysms with the
use of an endoluminal graft was pioneered by Parodi
in 1991.10 Since then, multiple devices have been
evaluated by investigators, with initial reports appear-
ing in the literature.11,12 These reports have shown
this promising new technology to be safe and effective
in the short term for treatment of AAAs. Also, the
repair of descending thoracic aortic aneurysms with
endoluminal stentgrafts has been attempted success-
fully in a small group of highly selected patients.13
These same investigators have performed combined
transperitoneal repair of the abdominal aorta and
endovascular repair of the thoracic aorta when isolat-
ed aneurysmal disease has involved both beds.14 A
completely endovascular treatment of TAAs has not
been developed. This would require an endovascular
branching system to allow revascularization of the vis-
ceral and important intercostal vessels. This techno-
logical capability may be developed in the future and
would clearly widen the applicability of endovascular
therapies for arterial disease.
With the available technology, we are somewhat
limited in the application of this approach. In this
particular case, we had to use two separate grafts,
because the present configuration of the Corvita
graft was not long enough to bridge the entire
aneurysm. In reality, with the use of retrograde vis-
ceral perfusion, one could extend this alternative to
aneurysms that start higher in the chest, provided
there is a proximal neck for proximal attachment.
The effect of this approach on spinal cord ischemia is
unknown and will require further investigation.
Clearly, reimplantation of intercostal arteries alone
has not been definitively proven effective in eliminat-
ing spinal cord ischemia.15 Thus, the etiology of this
complication is likely multifactorial, with prolonged
lower-trunk ischemia and declamping hypotension
certainly contributing, which a CESA may minimize.
In summary, we have presented a case in which
a combined endovascular and surgical approach
was used in the management of a type IV TAA.
Further experience with this technique and evolu-
tion of device technology may establish this
approach as a viable alternative in the management
of TAAs.
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